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THIERS' PATENT SHIP VENTILATOR, FOG ALARM, AND BILGE PUMP. 
ShIp Ventl1ator, Fog '\larm, and Bilge Pump. 

We regard the invention which we herewith illustrate as 
one of great importance, especially in a sanitary point of view. 
It has, however, ad�antages, besides its power of keeping 
ships in clean and healthy conditir-.n, which will be noticed in 
their proper place. 

It may be necessary to explain to the general reader that 
beneath the hold of vessels is left a space, the primary ob· 
ject of which is to collect and hold the 
water which enters the vessel through 
leakage, and from which this water 
can be removed by pumping. This 
space is continuous with a space left 
between the outer and inner planking 
of the sides of the vessel. The water 
which collects in the bottom of the ves
sel is called bilge water. During a 
voyage, this water always becomes con
taminated more or less with decaying 
organic matters, which get into it in 
all manner of ways, such as slops from 
the cook's galley, pieces of meat and 
bread, dead rats, etc., which decay and 
taint the water, giving off foul, fetid, 
and -noxious effluvia that oftentimes 
taint all the air in the vessel. It is 
well settled that the deadly disease 
known as ship fever is caused by the 
foul air thus engendered, and also that 
this favors the progress of contagious diseases, especially yel
low fever, remarkable outbreaks of which have been ob· 
served in people exposed to the sm ell fif bilge water when 
pumped from vessels. The apparat us, when ouce introduced 
will, indure as long-as the vessel without expense for repairs. 

Perhaps, iu the whole ra nge of disgusting odors, there is 
none more intensely naus eating than this, and the effect of 
such foul air, even when distributed throughout a vessel in 
�mall quantity, cannot be other than dangerous to the health 
of crew and passengers. 

The complete and constant removai of tb1s foul air, accom
complished by the invention under consideration, not only 
greatly improves the sanitary condition of vessels, but gives 
the air, in all parts, a s weetness and purity which has elic
ited the highest praise from those who have experienced the 
superior comfort of ships to which it has been applied. 

Freights are often serious)y damaged by heating in the 
holds of vessels which would be saved could a constant cir-

displace the vitiated atmosphere below decKs. This princi. 
pIe is adopted in Mr: Thiers' invention, the device being auto
matic in its action, aud working by and with the slightest 
rocking motion of the vessel. . 

Fig. 1 is a cross section of a vessel with the improvement 
attached, with a perspective view of the apparatus. Fig. 2 
is a top view with a part of the deck brokeu away. 

Two metal chambers, A, Figs. 1 and 2, are connected at the 
bottom by a pipe, B, which is filled 
with water. From the tops of these 
chambers proceed pipes, C, which 
peuetrate to the lower part of the hold. 
These pipes have check valves, which 
permit air to flow through them into 
the chambers, A, but keep it from 
returning by the �ame route, while 
other check valves allow it to issue 
upward and out of the mouths, D, of 
the pipes, into the external air. 

'fo the mouths,D, may be attached 
fog horns, as shown, which can be 
taken off or put on, as may be desired. 
When these horns are in the position 
shown, they sound a continuous and 
powerful alarm, which may be heard 
miles away from the ship. 

The motion of the air is effected by 
the rocking of the vessel, as we have 
stated above; for whenever the vessel 

culation be maiutained through them. Especially is this the rolls to one side, the water column in B runs, by its gravity, 
case with grain in bulk, to the aeration of which this im· to the lower end 0,1' the tube. This creates a partial vacuum 
provem!mt is admirably adapted. These, and other advan- in the chamber at

' 
the higher end, which the pressure of the 

tages which will appear in our explanation of the operation atmosphere iu the hold acts to supply through the lower 
of the device, are the grounds upon which we base our part of the pipe, C. When the vessel rolls again to the other 
opinion of the improvement. side, the air which ascended into the chamber is pressed upon 

The principle of pumping out the foul air from the bottom' by the water column; and, as it cannot return downward, 
of the vessel, allowing pure air to percolate down through through G, on account of the check valve, it is forced upward 
the interstices of the cargo to supply the place of that pumped and outward through the upper part of the pipe, C. The 
Ollt, is undoubtedly better than that of forcing down air to rapidity with which the air will be changed iu the vessel, by 
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this simple means, depends solely upon the capacity of the 
apparatus. A change of one inch or even less, in the rela
tive hights of the sides of the vessel above the water line, 
sets the apparatus at work, so that there could rarely be a 
sea so calm as to prevent its action. 

The efficiency of the apparatus in ventilating ships has 
been fully proved by actual use in vessels making long voy
ages, and thus the value of the improvement is attested by 
both theory and practice. By SUbstituting, in a smaller but sim· 
ilar apparatus (the chambers of which are marked E in the 
engraving), a column of quicksilver for the column of water 
which in the ventilating apparatus connects the bottoms of 
the cbambers, a depression of fifteen inches of either side of 
the vessel will, with the corresponding elevation on the other 
side. raise water to the hight of nearly thirty.four feet, and 
disGharge it as shown at F, Fig. 1. By the use of this appa· 
ratus, the bilge water will be kept constantly discharged 
without any care or attendance, as has also been proved by 
actual use. Patented November 29,1870. 

P. D. Roddey, General Superintendent, 127 Pearl streflt, 
New York, has certificates testifying to the practical im�or, 
tance of this invention, which he will exhibit to parties reo 
quiring further information. 

- --

ON THE COLORS OF METALS. 

$dtutific �tutdntu. 
a few of the metals,vis anhydrous liquid ammonia . •  If this 
menstruum be gradually added to the silver white alkali 
metals, the whiteness disappears and is replaced by copper 
redness, which at last gives place to the blue of transmitted 
light. The changes of tint in this case from copper redness 
to the transparent blue may be exactly repeated by treating 
pure aniline blue with alcohol. The alkali metals are then 
copper red in reflected light, and, by transmitted light blue. 
In this connection, the fact that the salts of copper are blue is, 
perhaps, of some significance. The solution of metals with· 
out definito chemical action is almost a new idea in chemis· 
try. Faraday made the first approach to it by showing that 
the color of ruby glass is due to metallic gold; and it receiv· 
ed a final and definite shape in a demonstration of the solvent 
properties of anhydrous liquid ammonia, which I made at 
the late Troy meeting of the American Association for the 
Advancement of Science. 

The tinctorial power of metals appears to be vastly greater 
than that of any known dye stuff, and the colors they should 
yield are very brilliant. There is reason, t)len, to hope that 
these facts about metals may some da,y_ re;;eive some useful 
'application. 

-.�.-
KEITH'S IMPROVEMENT IN NICKEL PLATING. 

The object of this invention is to prepare solutions for de
Read beforethe New York Lyceum of Natural History, by Professor C. A. positing nickel by electricity, to be used as a coating to other Seeley.) 

metals, and which will produce a deposit sufficiently Jiexible 
Of all the metals, t IVO only, gold and copper, are distinctly and tenacious for practical use. 

colored. When nicely polished, the surfaces of all metals The objection to nickel plated goods thus far has been that 
become nearly perfect mirrors, reflecting almost all the the deposit is so brittle that it caunot be bent, nor, on many 
light, whatever be its tiut, which falls upon ttlem, and ,tb,e articles, stand necessary wear even if not bent, and that it 
chemically clean matte surfaces of all metals except 'gold willRlso scale or peel off. 
and copper appear white to the eye. Yet the white light All these objections the inventor of the process under con· 
from such surfaces is invariably contaminated with a small sideration claims to have overcome by his improvement, 
amount of colored light, and this colored light is without whkh produces the nickel plating so elastic and, at the same 
doubt the result of.a normatand orilinary decompositiou of time, adhesive, that it may, he states, be advantageously em· 
the incident white light. If the greater part of the incident ployed even on the blades of knives or tools. 
white light were in the same way decomposed, the metals in. The nature of the invention consists in adding, to the various 
stead of appearing to us white. would shine with splendid solutions of nickel, whether formed of single or double salts, 
colors. The colors of natural objects are always mixed with materials w)lich, by their presence, prevent the decomposi. 
white light, that is, the white light falling on the surfaces of tion of the solution of the plating bath, and the decomposi. 
natural objects is never compietely decomposed; and in this tion of oxide of nickel and other impurities upon the articles 
regard the case of the metal shows a difference in degree and receiving the coating of nickel. 
not in kind. To the eye of the scientist, then, all the metals The greatest care is necessary in the management of the 
may be colored; the colors are ordinarily invisible simply solutions of nickel now used for plating, and in graduating 
because they are diluted or overpowered by the white light the strength of the electric current to prevent decomposi. 
with which they are mingled. With the explanation thus tion of the solution, and consequent failure of the deposit. 
given, I assume in this paper that all metals are colored. Even with the greatest care the coating of nickel is always 

The most satisfactory method, of rendering the colors of brittle, and easily cracks and peels off when exposed to usage, 
metals apparent, heretofore proposed consists in repeatedly on account of decomposition of the solution by the electricity 
reflecting a beam of white light from the metallic surface causing the deposit. 
under examination. A convenient arrangement is two paral. 'For preventing this brittleness and otherwise -improving the 
leI plates of the metal, between which the light is reflected -deposit, there is added, to the solution of nickel, one or more 
from one to the other at a small angle of incidence. salts, either single or double, acid or neutral or associated, 

At each incidence the white light is partially decomposed, formed by the union of organic acids, acetic, citric, and tartar· 
and if the number of incidences be sufficiently multiplied, ic, with the alkalies and alkaline earths, ammonia, soda, po
all the white light will have disappeared, and only the pure tassa, magnesia, or alumina. These additions will, it is as· 
colored rays be visible. In this way the colors of most of the serted, counteract the tendency to decomposition of the solu· 
metals have been exactly determined. The actual experi. tion by action of the electric current. The result is a deposit 
ment, however, is not a very brilliant one, inasmuch as the possessing elasticity, toughness, and all the hardness, bril· 
larger part of the light with which it begins is lost by grad. liancy, and other qualities of pure nickel, with the property 
unl diffusion; especially the colored light is lost, probably of adhesion, to the article upon which deposited, not possessed 
for the reason that the decomposit}on of the white light takes by nickel deposited from solutions not containing these ad· 
place within the reflecting surface. ditions. 

Another met1iod of developing the true colors has recently The deposit made is particularly suited to polished steel 
occurred to me, and it is the main purpose of this paper to and iron surfaces-for instance, cutlery and tools-though 
describe it. I present first a few theoretical considerations. equally good for all other metallic surfaces. 

When white light is decomposed by a colored body, the reo These various or?anic acid salts may be added interchange. 
fleeted colored rayis cClmplementary to that part of the white ably and collectively, though the inventor prefers to use, in 
light which is transmitted'or absorbed; if a colored body be case of the double salts of nickel and alkalies and alkaline 
seen both by reflected and transmitted light, the colors so earths, the organic acid salts, which have for their bases 
seen should be complementary, or an approach to being so. the alkali or alkaline earth which is associated with the 

These statements seem to have many exceptions, as, for nickel in its double salt. 
example, the colored transparent salts of metals show the Thus, when using a solution of nickel and ammonia, an or
same color by reflected as by transmitted light. But I am ganic acid salt of ammonia is preferred, though the similar 
persuaded that a careful discussion of the case would show salts of soda and potash, or soda or potash will answer very 
that such exceptions are not well taken, and that this appar· well. In case of using a solution of a double salt of nickel 
eut discrepancy with the statements may be consistently ex· and potassa or double salt of nickel and soda, an organic 
plained away; thus it may be shown that the supposed reo acid salt of soda and potash is selected. 
flected light of the exceptions is really a part of the trans· Of the salts which can be used to accomplish the desired 
mitted light which has been returned by internal reflee- effect, the tartrates are preferltble. A comparatively small 
tion; such mixture of the transmitted with a reflected light quantity of the organic salts is necessary to be added, 
implies a considerable degree of transparency of the substance though more will not change the character of the deposit. 
under test. The luster and whiteness of metals have a close The following is an illustration, which the experienced 
relation to their opacity and density; perhaps the relation is electro plater can apply to all solutions of nickel. To twen· 
that effect and cause. If the opacity and density of metals ty gallons of a solution in water, of the double sulphate of 
be progressively decreased, the optical metallic character will nickel and ammonia, of a gravity of 7° Baume, add about one 
in the same ratio be diminished; the true color by reflected gallon of a solution of an equal gravity of neutral tartrate of 
light would become brighter and freer from white light till ammonia in water. Mix well, and th� bath will be ready 
it came to be contaminated with more and more of the reo after standing a few hours. 
turned transmitted light. Such changes are beautifully exem· More or a little less of the addition does not injure the solu· 
plified by the gradual additions of a solvent to fuchsin or other tion. This solution may be reduced, if necessary, by the ad. 
aniline colors in crystals. Aniline colors, Prussian blue,indigo, dition of solutions of sulphate of ammonia and tartrate of 
carmine, and all other dye stuffd which have vflry great tinc- ammonia. The other organic acid salts-namely, the ace· 
torial powers, have the metallic lustre, and their color by tates, citrates, and tartrates of the alkalies and alkaline 
transmitted light is nearly complemeatary to that by reflect. earths-may be used instead with beneficial results. 
ed light. These solutions may for some purposes be made alkaline 

In their relation to light. I suggest that metals are closely by the addition of an alkali-for instance, in the electro· 
analagous to those dye stuffs which show a bronzed surface plating of brass and iron; wherein local action would inter· 
by reflected light. Metals are more perfectly bronzed be· pose-provided the solutions were left in an acid condition. 
cause their opacity and density are greater, or, in other words This invention was patented through the Scientific Ameri· 
their tinctorial powers are greater. can Patent Agency, November 28th, 1871, by Mr. N. Shepard 

It will be seen that the above theory requirieS for its de· Keith, of New York city. If in practice it justifies the claims 
tnonstmtion a transparent diluent or solvent of metals, which made for it, it will prove a mORt important Itdditiou to tbe 
tll,,�H h�,'J'e no Ilhemlcal 9.dion o�" theH\, �!lCh It 1301vent, for llciflHceof elflctro"metallul'gy. 
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Celestial Engineering. 

There are very few intelligent individuals in this country 
who are not aware that the inhabitants of the Celestial Em· 
pire-otherwise China-are an extremely ingenious and in. 
dustrious people; but it is just as certain that accurate in. 
formation, concerning the progress recently made in the arts 
and sciences by the Chinese, is confined to a very few. We 
believe, therefore, that the facts which we are about to place 
before our readers will possess the charm of novelty if of 
nothing else, 

Recent advices which we have received from a perfectly 
trustworthy source go to show that the Chinese are deter· 
minesl that their nation shall not be left behind in the great 
ratie of improvement. Our dispatches are not sufficiently 
detailed to enable us at present to enter into very minute 
particulars, but they tell us that, as regards the construction 
of all the implements and munitions of warfare, the Chinese 
have recently made great strides towards perfection. At 
Shanghai, a large naval arsenal has been established, known 
as the" Kiangnan Naval Yard and Arsenal," in which many 
Europeans are employed in directing and instructing Chi. 
nese artificers and engineering pupils. In this establishment 
the liveliest activity has prevailed for the last two years. 
During that time, the government has built and success· 
fully launched five gunboats, one with paddles and four with 
screws, having a gross measurement of 3,500 tuns, and pro
pelled by engines of 550 nominal collective horse power. 
These gunboats are very well built, and the machinery is 
effective and good. Their construction is a great feat for a 
nation still looked upon as nearly barbarous by only too many 
in Europe. 

But the five gunboats repr2sent but a small part of the 
work done and being done at the Kiangnan yard. There is 
now, far advanced towards completion, a fine screw frigate of 
2,700 tuns burden and 400 horse power, and the keel of a 
similar vessel has been laid; these frigates will each carry 
twenty. eight 40 pound and two 100 pound guns, all of 
wrought iron, and now in course of manufacture. All the 
marine engines for the boats and ships we have spoken of 
are made in the arsenal and dockyard. Besides several 
dredging machines, a large dry dock has also recently been 
constructed there. 

Nor is the small arms department neglected; on the con
trary, even more activity is displayed here than in the build. 
ing yard. A staff of officers from our own Enfield factory 
has charge of the department, and we understand that the 
Martini.Henry rifle is now being turned out in quantities 
with great success. The head of the department, an English 
gentleman of much experience, has also invented and intro· 
duced a novel breech loltder, intended to use a peculiar spe· 
cies of cartridge much in favor with the Chinese; and this 
weapon bids fair to give a very respectable target. Negotia
tions, we may add, are now in progress for the supply of 
rolling mill plant from England, and the best known macbin
ery for the manufacture of gunpowder. 

Although foreigners have at present almost the sole con· 
trol of the various manufacturing departments at Kiangnan, 
the Chinese government are determined that this shall not 
be always the case; and in order to supply themselves at no 
distant date with a competent native stafl', they have estab· 
lished a college, where Chinese students are instructed in the 
Western languages, engineering, navigation. naval architec. 
ture, and chemistry, by able professors. This college has 
already done good service, all the gunboats to which we have 
referred being entirely officered and manned by natives, who 
have acquitted themselves very respectably. 

It is quite possible that China may yet play a very impor. 
tant part in the affairs of the world. Nothing stood so much 
in the way of her progress as the prejudic9s of the people. 
The wars which forced her to open some of her ports to the 
"barbarian" English conferred the greatest possible benefits 
upon her. Through these ports the nation acquired infor
mation that never could have been obtained under the old 
exclusive rule. The ingenious Chinese have not been slow 
to profit by this; and when we bear in mind the indomitable 
patience of the people, their intense thirst for learning, and 
the imitative skill whicb, as displayed by them, has almost 
passed into a proverb, it becomes difficult, if not impossible, 
to fix a limit to the material progress which the nation may 
make within the next few years.-The Engineer. 

_ .... -
Machine Cor Making Wire Nettings. 

Mr. Frederick C. Charles Weber, of Brooklyn, N. Y., has 
invented a new machine for bending wire into a zigzag form 
and interlocking successive strands, to produce a fabric or 
netting of superior or ordinary kind. The invention consists 
principally in the use of a stationary cylinder, having an 
internal spiral thread or groove, and in an arrangement 
therein of a rotating flat or ronnd rod, which carrie� the wire 
around, and brings it in contact with the spiral surfaces. In 
tbis manner the wire is brought to the desired shape. The 
invention also consists in the application to the machine of 
adjustable friction rollers, a lubricating device, and a guide, 
which cause the wire to issne in the required shape from the 
end of the cylinder, and deposit it on a table. When the 
desired length has been formed, it is cut and moved slightly 
aside, so that the n"ext course from the cylinder will enter 
and pass throngh the meshes of that last finished, and thus 
complete the I\etting by interlocking the several strands. In 
this manner, netting of suitable length and width can, it is 
claimed, be rapidly produced at a small expense. Snch net· 
ting can be used for all purposes to which wire work is now 
applied, and will, for larger surfaces, being made in large 
sheets or pieces, be much more acceptable than ordinary Wlr" 
netting. O,� it haR nol; to he Joined in narrow whHlii<, 
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